results of this meta-analysis were mapped to their Entrez IDs, and those with a q-value (FDR) < 0.1 were selected, resulting in 55 genes, all of which mapped to the PIN. To obtain a larger number of genes (as used in Fig. 3 A and B) , we relaxed the threshold to q<0:3, yielding 206 genes, of which 140 were annotated to the PIN.
Topological Impact Synergy Analysis:
The main idea behind this analysis is to assess if two distinct classes of genes interact frequently in the context of the PIN. One way to assess this is to construct the largest connected component induced by combining the two classes of genes. Thus, the induced subnetwork is constructed from all edges in the PIN linking genes in the union set of the two separate classes. To assess the statistical significance of the size of the induced largest connected component, 1,000 degree-matched collections of nodes were sampled independently from the PIN, and the sizes of their largest connected components were computed. It was found that a normal distribution typically fit the observed distribution of largest connected component sizes well, and P values were estimated using this normal model. This technique differs slightly from that of ref.
15, in which degree-conserved networks were sampled as control. One advantage is that sampling from the PIN preserves the finer topological structure than the degree distribution, however a disadvantage is that nodes with unique degree must occur in every sample. Around 26% of all distinct degrees were unique, primarily those of higher degree. Thus, our significance estimates are conservative.
SUPPLEMENTARY FIGURES AND TABLES:
Fig.S1: Age-density distributions for all whole blood data sets used (left) and for the data sets measuring DNA methylation in all other tissue types (right panel). Datasets are described in detail in Table S1 . Agreement between statistics is shown using a Fisher's exact test, counting the number of GAMPs that pass statistical significance in the 113 pretreatment set. Top right panel: Scatterplot of regression t-statistics obtained by correlating DNA methylation to age in the 148 whole blood samples from healthy postmenopausal women (x-axis, WB-H) against those obtained from the combined 148+113 (261) whole blood set (y-axis, WB-ALL). R 2 and P-value from linear regression given. Lower panels depict the histogram of P-values derived from the case where only the 148 whole blood samples are used (left panel), and from the case where all 261 (148+113) whole blood samples are used (right). Note how the number of detected GAMPs at an FDR < 0.1 is improved by using all samples. , for three different studies encompassing whole blood (SZc), skin (SKIN) and frontal cortex brain tissue (FCTX). Lower panels compare the connectivity of inferred GAMPs (from the heteroscedastic model) to non-GAMPs. Wilcoxon rank sum test P-values are given. A) Boxplots of connectivity distributions shown for all Infinium 27k datasets according to whether gene is a GAMP or not (nGAMP) and whether it is a transcription factor (TF) or not (nTF). P values shown are from a one-sided Wilcoxon rank sum test of non-transcription factor GAMPs (GAMP&nTF, dark green) against all nonGAMPs (nGAMP&TF combined with nGAMP&nTF, red and green). B) As A) but now for centrality (i.e. log 10 (1+betweenness)).
Fig.S8:
Connectivity and centrality of GAMPs is largely independent of direction of age-associated methylation. A) Boxplots showing the connectivity distribution of GAMPs, according to whether GAMP is hypermethylated (HyperM) or hypomethylated (HyperM) with age. P values shown are from two-sided Wilcox test. B) As A) but for centrality.
Fig.S9:
Left panel: Connectivity of GAMPs vs that of non-GAMPs (Other) in the pediatric set (WB-PED). One sided Wilcoxon rank sum test P-value given. Right panel: As left panel, but separating out the GAMPs into those exhibiting age-associated hypermethylation (HyperM) vs. those exhibiting hypomethylation (HypoM). In this case we provide the one-sided Wilcoxon rank sum test P-values between HyperM and Other groups (middle P-value) and between HypoM and Other (P-value on far right).
Fig.S10:
Left panel: Connectivity of GAMPs vs that of non-GAMPs (Other) in the UKOPS set (ages>50 years), after removal of age-hypermethylated GAMPs from the WB-PED set (ages 3-17 years). One sided Wilcoxon rank sum test P-value given. Right panel: As left panel, but separating out the GAMPs into those exhibiting ageassociated hypermethylation (HyperM) vs. those exhibiting hypomethylation (HypoM). In this case we provide the one-sided Wilcoxon rank sum test P-values between HyperM and Other groups (middle P-value) and between HypoM and Other (P-value on far right).
Fig.S11:
Genes with age-associated methylation changes (GAMs) in multiple gene regions exhibit increasingly lower degree and degree adjusted centrality as the number of distinct affected regions increases (except for case of all 6 gene regions). A) Boxplots of connectivity distributions for genes found with between two and six distinct genomic regions with age-associated methylation at the 1% FDR level. P values are obtained from onesided Wilcox tests. B) Barplots of z-statistics reflecting significance of the degree-adjusted centrality of GAMs, plotted according to the number of genomic regions exhibiting age-associated changes. Table S1 : Methylation data sets used. Columns list the abbreviation used for data set, the platform upon which the data was generated, tissue type, number of samples, cell-type or disease state, age-range and an identifier giving either a GEO code (GSE), an EMBL-EBI ArrayExpress code (E-MTAB) and a reference to a paper with further details. Phenotypes: N = from normal or healthy tissue, C = cancer. N * : normal tissue but taken from patients with a disease, causally unrelated to the tissue itself. In the case of UKOPS, 261 whole blood samples from 148 healthy women and 113 from women with ovarian cancer (before treatment). In the case of T1D, whole blood samples from 187 type1 diabetics. In the case of SZ, 293 whole blood samples from patients with schizophrenia. Table S2 Transcription factor PCGTs are enriched amongst age-hypermethylated GAMPs. Columns give the dataset used, the total number of age-hypermethylated GAMPs (hyper-GAMPs) at 30% FDR, the overlap with transcription factors that are also PCGTs (nPCGT-TF), the odds ratio (OR) and associated P value from Fisher test.
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